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The result is that the rim tends to bow out between the arms and really become akin to a uniformly loaded continuous beam with the dangerous sections midway between the arms and at the points of junction of arms and rim. The fallacy of applying the ring theory solely to the fly-wheel rim becomes evident at once. Inj^free ring the form of cross-section is immaterial., as _the__sectipn. is subjected only to tension. In the rim with arms the form of cross-section becomes a vital point, as the rim is subjected to flexure as well as tension, and the strength of a member to resist flexure depends directly upon the modulus of the section.
In addition to the foregoing stresses, which are induced under all conditions, even under the extreme supposition that the wheel is rotating at a perfectly uniform rate, there are others when the rim is considered as performing its functions—i.e., in a balance-wheel, absorbing or giving out energy by changes of velocity and, in a band-wheel, transmitting the power.
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This may be seen by reference to Fig. 191. A shows the relation between rim, arm, and hub when the wheel is at rest or rotating uniformly and not transmitting any power. B shows the relation when work is being done. The arm becomes an encastr& beam and corresponding stresses arc induced in it. Furthermore, the bending of the arm tends to shorten it radially, thus drawing in the outer end, which increases the flexure in the rim. In addition to the foregoing there are stresses in the rim due to the weight of the wheel, shrinkage, etc., which cannot be eliminated.
193. Stresses in Arms of Pulleys or Fly-wheels.—The arms are principally stressed by the bending moment due to variations of velocity of the wheel or to the power transmitted.
LetM, = the greatest turning moment transmitted in inch-pounds;

